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The  results  of  laboratory  tests  of  883  eynthetic  organic  com- 
pounds as  insecticides,  at  the  Sanford,  Fla. ,  laboratory,  were  re- 
ported in  Part  I  of  this  series  (3j.  A  similar  series  of  papers 
reporting  other  tests  at  this  laboratory  with  other  synthetic  or- 
ganic compounds  has  been  published  elsewhere  (j2).   In  the  present 
paper  96  additional  synthetic  organic  compounds  are  reported.  Ex- 
cept as  indicated  otherwise,  the  methods  of  testing  were  the  same  as 
those  described  in  Part  I. 

Most  of  the  compounds  reviewed  in  this  paper  were  received  and 
tested  between  October  1939  and  December  1940.  All  the  samples  were 
received  from  the  Division  of  Insecticide  Investigations  gf%   which 
either  prepared  or  purchased  the  materials  from  commercial  sources. 


1/   M.  C.  Swingle  resigned  Dec.  18,  1943;  J.  B.  Gahan  was 
transferred  to  the  Division  of • Insects  Affecting  Man  and  Animals 
Feb.  1,  1943;  and  A.  M.  Phillips  was  transferred  to  the  Division 
of  Fruit  Insect  Investigations  July  1,  1941. 

Zl       The  writers  wish  to  acknowledge  the  assistance  of  R.  C. 
Roark,  H.  L.  Haller,  and  other  members  of  the  Division  of  Insecti- 
cide Investigations  who  supplied  the  compounds,  as  well  as  helpful 
data,  including  the  formulas  given  in  this  paper. 
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Por  tasting  the  compounds  reported  In  this  paper,  15  species 
were  used  as  the  test  insects.  The  following  insects  were  used: 

American  cockroach  (Perinlaneta  amerlcana  (L.)) 

Cabbage  looper  ( Au,tOffrftpha  frrftgsigfre  (Riley)) 

Cabbage  webworm  (  Hellula  undalis  ( P. ) ) 

Colorado  potato  beetle  (LepUaotarsa.  flegeiUaeata  (Say)) 

Cross-striped  cabbage  worm  (Pvsrgestls  ri mo sal is  (Guen.)) 

Diamondback  moth  (Plutella  maculipennls  (Curt.)) 

Greenhouse  leaf  tier  (Ph^yg taenia  rubigalis  (Guen.)) 

Hawaiian  beet  webworm  (Hvmenla  faacialis  (Cram.)) 

Imported  cabbage  worm  (Pieris  rapae  (L.)) 

Melon  worm  ( Diat>hania  hvalinata  (L«)) 

Rice  weevil  (SitoT>hilua  pjxsa '(!••)) 

Southern  m.rmyworm  (Prodenia  erlflafli,*,  (Cram.)) 

Southern  beet  webworm  ( Pachvzancla  blrmnc  talis  (P.)) 

Termites  ( Reticulitermes  sp«) 

Yellow  woolly  bear  (Djacr^gltt  Ylrglalfift  (*•)) 

All  the  species  except  the  termites  were  reared  in  the  labora- 
tory, in  order  to  standardize  the  population  as  much  as  possible  and 
to  insure  their  availability  when  desired.  In  some  tests  with  cock- 
roaches a  paper  disk  heavily  dusted  with  the  insecticide  was  placed 

on  the  bottom  of  the  jar* 

Table  2  lists  the  results  of  tests  on  30  organic  compounds  which 
were  found  to  be  toxic  to  one  or  more  species  of  insects*  Compara- 
tive tests  on  four  commercial  insecticides  are  reported  in  table  1. 
Sight  of  the  compounds  in  table  2  are  worthy  of  special  mention. 
Three  of  these  —  p-chloroacetophenone  semicarbazone,  p-chlorobenzene 
sulfonamide,  and  2,  4-dlmethyl-3-pentanone  semicarbazone  —  were 
effective  against  all  the  leaf-feeding  insects  on  which  they  were 
tested.  None  of  these  compounds  caused  high  mortality  of  all  the  in- 
sects, but  survival  was  usually  dependent  upon  very  limited  feeding. 

The  other  five  materials  —  cyclohexanone  semicarbazone, 
cyclopentanone  semicarbazone,  ethyl  methyl  ketone  semicarbazone, 
2-furaldehyde  semicarbazone,  and  2-nitroreeorcinol  —  were  ineffect- 
ive on  at  least  one  species,  but  effective  against  at  least  60  per- 
cent of  those  tested.  The  most  effective  compound  was  2-nitroresorciaol, 
which  controlled  five  species  out  of  the  six  leaf-feeding  insects  on 
which  it  was  tested.  Cyclohexanone  semicarbazone  was  toxic  to  three 
of  the  four  leaf-feeding  species  on  which  it  was  tested. 

Of  the  8  compounds  mentioned,  6  were  semicarbazones.  These  are 
all  related  chemically  to  acetone  semicarbazone,  which  was  reported 
as  toxic  in  Part  I.  The  semicarbazones  are  also  closely  related  to 
1,  4-diphenylsemicarbazide,  which  was  found  to  be  very  toxic  to  in- 
sects ( 1 .  3) .  Of  24  other  semicarbazones  listed  in  the  table,  only 
10  gave  any  evidence  of  toxicity,  and  this  was  generally  a  repellent 
action  with  regard  to  feeding. 


Another  semicarbazide,  1-phenyl semicarbazide,  listed  in  table 
2rshows  a  tendency  towards  toxicity,  but  is  not  so  effective  as 
1,  4-diphenyl semicarbazide,  which  has  two  phenyl  groups  rather  than 
one. 

Sixty-six  other  compounds  tested  during  this  period  were  found 
to  be  nontoxic,  or  only  slightly  toxic,  end  these  are  listed  in 
alphabetical  order  in  table  3.  The  insects  against  which  they  were 
tested  are  given  in  the  table,  but  details  of  the  tests  are  omitted 
because  the  results  were  almost  entirely  negative. 


SUMMARY 

This  paper  represents  a  continuation  of  tests  reported  in  Part 
I  under  the  sajne  title.  The  results  of  preliminary  laboratory  tests 
to  determine  the  toxicity  to  insects  of  96  additional  synthetic 
organic  compounds  are  reported. 

light  compounds  were  found  to  be  worthy  of  further  work.  Arranged 
in  alphabetical  order,  the  eight  toxic  compounds  were  p-chloroacetophenone 
semicarbazone,  p-chlorobenzene  sulfonamide,  cyciohexanone  semicarbazone, 
cyclop  en  tanone  semicarbazone,  2,  4-dimethyl-3-pentanone  semicarbazone, 
ethyl  methyl  ketone  pemicarbazone,  2-furaldehyde  semicarbazone,  nnci 
2-nitroresorcinol.   These  were  effective  on  all,  or  nearly  all,  of  the 
leaf-feeding  insects  against  which  they  were  tested.   Six  of  the  eight 
compounds  were  semicarbazones  and  therefore  closely  related  chemically. 
A  number  of  other  semicarbazones  tested  were  found  to  be  less 
effective. 
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Table  1. — Results  of  laboratory  toxicity  tests  of  four  standard 
insecticide  materials  against  certain  species  of 
insects 


Compound  and  Insect 

Sta**^ 

Feed-.        Kill  in  , 
Foliage  in*  &   Deposit  US  hours-" 

Micrograms 

Percent 

per  sq.  cm*, 

Cryolite,  synthetic 

American  cockroach 

Full  grosn 

— 

— 

250 

0 

Cabbage  looper 

Fifth 

Collards 

1 

3U5 

8k 

Colorado  potato  beetle 

Fourth 

Potato 

1 

110 

100 

Cross- striped  cabbage  worm 

First 

Collards 

0 

250 

100 

Fourth 

do. 

1 

260 

87 

Diamondback  moth 

Second 

do* 

1 

250 

90 

Fourth 

do. 

1 

250 

70 

Greenhouse  leaf  tier 

Fifth 

do* 

1 

95 

93 

Hawaiian  beet  webwora 

Fourth 

Beet 

1 

125 

97 

Melon  worm 

Fifth 

Pumpkin 

1 

310 

100 

Southern  araywora 

First 

Collards 

0 

170 

100 

Sixth 

do* 

1 

170 

97 

Southern  beet  webwora 

Fourth 

Beet 

1 

155 

97 

Derrie  root*  powdered,  k*5%  ro tenons 

American  cockroach 

Full  grown 

— 

«• 

3U0 

20 

Cabbage  looper 

Fifth 

Collards 

1 

lMo 

67 

Cabbage  webwora 

Third 

do* 

0 

170 

56 

Colorado  potato  beetle 

Fourth 

Potato 

1 

125 

loo 

Cross- striped  cabbage  wora 

Fourth 

Collards 

1 

185 

53 

Greenhouse  leaf  tier 

Fifth 

do* 

2 

250 

0 

Hawaiian  beet  web worm 

Fourth 

Beet 

0 

270 

71 

Imported  cabbage  wora 

Second 

Collards 

0 

75 

100 

Fourth 

do* 

0 

50 

100 

Melon  wora 

Fifth 

Squash 

1 

230 

60 

Riee  weerll 

Adult  (Treated  wheat) 

k/li2O0 

3 

Southern  armyworm 

First 

Collards 

1 

110 

26 

Third 

do* 

3 

110 

G 

Fifth 

do* 

2 

300 

2 

Termites 

Adult  (Treated  soil) 

H200 

80 

do. 

do* 

1:1000 

0 

^/lumbers  refer  to  ins tar* 

g/  (V  no  risible  feeding*     1  ■  trace.  2  •  moderate,  3  *  normal  feeding* 
comparable  with  that  on  untreated  foliage* 

j/Numbers  in  parentheses  indicate  number  of  hours  if  mot  U8. 

if/ All  proportions  by  weight* 


Table  1.  —  (Continued) 
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Compound  and  Insect 

Stage^ 

Foliage 

Feedr, 

Deposit 

Kill  in, 
k8  hour*-*' 

1 

Micrograms 
P_er  eq«  cm. 

Percent 

Lead  arsenate 

Cabbage  looper 

Fifth 

Collards 

2 

95 

50 

Colorado  potato  beetle 

Fourth 

Potato 

1 

60 

97 

Cross- striped  cabbage  wora 

First 

Collards 

0 

70 

100 

Fourth 

do. 

1 

70 

66 

Diamondback  moth 

Second 

do. 

0 

60 

100 

Fourth 

do. 

0 

60 

87 

Greenhouse  leaf  tier 

Fifth 

do. 

1 

1^40 

100 

Hawaiian  beet  webworm 

Fourth 

Beet 

1 

125 

51 

Melon  worm 

Fifth 

Pumpkin 

1 

130 

97 

Southern  army worm 

First 

Collards 

0 

70 

100 

Fourth 

do. 

1 

70 

22 

Southern  beet  webwora 

Fourth 

Beet 

1 

110 

53 

iw.fhr.,.1  °*3^  Pyrethrin  I 
Pyrethrumi  Q^  pyrethrin  n 

American  cockroach 

Full  gro< 

rra 

*■ 

310 

60 

Cabbage  looper 

Fifth 

Collards 

1 

1U0 

97 

Cross- striped  cabbage  worm 

Fourth 

do. 

0 

230 

100 

Greenhouse  leaf  tier 

First 

do. 

0 

230 

100 

Fifth 

do. 

1 

295 

S3 

Hawaiian  beet  webworm 

Fourth 

Beet 

0 

2^0 

100 

Imported  cabbage  worm 

Fifth 

Collards 

2 

170 

72 

Melon  worm 

Fifth 

Pumpkin 

1 

155 

66 

Hice  weevil 

Adult 

(Treated  wheat) 

11200 

12 

Southern  armyworm 

First 

Collards 

1 

2*40 

73 

Fourth 

do. 

2 

2k) 

10 

Sixth 

do. 

3 

370 

0 

Southern  beet  webworm 

Fourth 

Beet 

0 

21? 

3k 

Termites 

Adult      1 

[Treated   soil) 

1:200 

100 

do. 

do. 

1:1000 

20 
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Table  3* — Sxperineatal  Materials  that  ware  found  to  be 
ineffective  against  the  insects  on  which 
they  were  tested 


Compound 


Insect 


Stage*' 


3-Acenaph  thenaaine 

C    H  (CB«)  HH 
10  5SWB2;2"2 


I-(  3-Acenaph  thenyl  )-acetaalde 

CH,OCflEC,^H  (CH  )^ 

3  10  5 v     22 


Acenaphthenylphenyl  ketone 


Acetoacetlc  acid  ethyl  ester 

seal earbas one 
CHtC(  jSHHC0HH2)  CBJSOOO^i 

Acetonyl  acetone  disesdcarbasone 
(CH3C(»HBHCOHH2)Ca2)2 


Acetophenone  semlcarbasone 
GgH  0(  iMHCOHH-)  OH, 


3-Acetyl-6-metbyl-l , 2-pyran-2,4- 
(3)*-dlonetJLehydroacetic  acid) 
OgCH:C(CE3)OC(0)(pQOCB3 


Cross- striped  cabbage  won 

Fifth 

Hawaiian  beet  webwom 

Fifth 

Melon  worn 

Fourth 

Southern  amywom 

First 

Southern  beet  webwom 

Fifth 

Yellow  woolly  bear 

Fourth 

Cross-striped  cabbage  worn 

Fifth 

Hawaiian  beet  webwom 

Fifth 

Melon  worn 

Fourth 

Southern  amywom 

First 

Southern  beet  webwom 

Fifth 

Tellow  woolly  bear 

Fourth 

Hawaiian  beet  webwom 

Fifth 

Melon  worn 

Fourth 

Southern  beet  webwom 

Fourth 

Hawaiian  beet  webwom 

Fifth 

Melon  worn 

Fourth 

Southern  amywom 

Fourth 

Southern  beet  webwom 

Fifth 

Hawaiian  beet  webwom 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worn 

Fourth 

Southern  armywom 

Fourth 

Southern  beet  webwom 

Fifth 

Temltes 

Adult 

Hawaiian  beet  webwom 

Fifth 

Imported  cabbage  worn 

Fifth 

Melon  worn 

Fourth 

Southern  amywom 

Fourth 

Southern  beet  webwom 

Fifth 

Termites 

Adult 

Hawaiian  beat  webwom 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worn 

Fourth 

Southern  amyworm 

Fourth 

Southern  beet  webwom 

Fifth 

Termltee 

Adult 

1/ 


Numbers  refer  to  instar. 
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Table  3.— (Continued) 


Compound 


Insect 


Stage^ 


p-Aminobenzophenone  semicarbazone 
NH2C6H1+C(  CgH  )  iNNHCONH 


Anisalacetoohenone 

CH  OC.H/cH:CHCOC.H 
3     6  U  65 


Arsenic  salt  of  dlthioc&rbaalc  acid 

of  morpholine 
Ep(CH2CH2)2NC:SsTA8 

Benzaldehyde  semicarbazone 

C<;HrCH:WHCONH„ 
65  2 


Benzal  diacetophenone 

c^5OH(ai2ooo6H5)2 


N-Benzal-  S-  ( o-ni  trophenyl  )• 
swlfuramine 
NO2O6BuSNi0H06H5 


Benzll  monoseiricarbazone 

C<;H  COC(C,H  ):NHHCONHrt 

05  b  5 

Benzoin  semicarbazone 

CgH  CH(  CH)  C(  :NNHCONH  )  C^ 


Benzophenone  semicarbazone 

(CJ  )    ClNHHCOlffi 
652  2 


Cross- striped  cabbage  worm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

American  cockroach 

3/U  grown 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

American  cockroach 

3/U  grown 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Cross- striped  cabbage  worm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Cross-striped  cabbage  worm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Southern  armyworm 

Four  th 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

.rth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Yellow  woolly  bear 

Fourth 

Table  3.— (Continued) 
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Compound 


Insect 


Stage" 


Benzoyl  perioxide 

(C^H  CO)   0 
65       2  2 


Cross- striped  cabbage  worm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


3-Benzoyl-&-phenyl-l,2-pyrai*-  Hawaiian  beet  webworm 
2,U(3)-iione  Melon  worm 

OCCHCCC^H   )OC(0)CHCOC^  Southern  armyworm 

t °— ^ 1         o   5        Southern  heat  web 


3-Bromoacenaphthene 

C  H(CH  )„Br 
10  5   2'2 


Southern  beet  webworm 
Colorado  potato  beetle 


Fifth 
Fourth 
Fourth 
Fifth 

Fifth 
Fourth 
Fourth 
Fifth 

Fourth 


m-Sromoacetanilide 

CH  COKHC^H,  Br 
3     6  k 

N- Carvac rylpalmi tami de 
C     H     C0NHC>H,(CH  ) 
15  31  0  3       3 


N- Carvac rylpropionamide 
C  H  C0NHC„H  (CH   )(C  H   ) 
2-5  63       3      3  7 


Cross-striped  cabbage  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 

Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Termites 


Second 
Second 

Fifth 

Fourth 

Fourth 

Fourth 

Fourth 

Fifth 

Fifth 

Fourth 

Fourth 

Fifth 

Adult 


m-Chloroacetanilide 
CH  COMHCJjCl 


Cross- striped  cabbage  worm 
Southern  armyworm 


Second 
Second 


o-Chiorobenzaldehyde   semi- 
car  bazone 
CIC6HuCH:NHHC0NH2 


American   cockroach 
Cross-striped  cabbege  worm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 


6~5 


Cinnamaldehyde  semicarbazone  Hawaiian  beet  webworm 
C^H,_CH:CHCH:NNHCONH        Imported  cabbage  worm 

^       Melon  worm 

Southern  armyworm 
Southern  beet  webworm 
Termites 


l/k   grown 
Fifth 
Fourth 
Fifth 
Fifth 

Fifth 

Fifth 
Fourth 
Fourth 
Fifth 

Adult 


Table  3-— (Continued) 
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Compound 


Insect 


StaS 


w 


Copper  salt  of  dithiocarbamic 
acid  of,  morpholine 
IpiCR'tiR  )  NCiSSJCu 


2  2  2 


Crotonaldehyde  semicarbazone 

CH_CH:CHCH:NHHCOHH 
3  2 


alpha- Cyanoacetanilide 

CNCH" CONHC J3l 
2  b  5 


Dibenzaltriacetophenone 

(isomer  B) 
CCgH  COCH  CB(CgH  nCHCOC  H 

3,14~Dichloroacetophenone  serai- 
carbazone 
Cl  CJ  C(GH  )  :NNHCONH 


Dime  thylglyo  xime 
(CH  C:NOH) 
3  2 


3 i 7- Dimethyl thianthrene 
CB3f6H3SV3(CH3)1 


Di.nl  troacenaphthene 

C  H.  (CH  )  (NO J 
10  k       2  2   2' 2 


Hawaiian  beet  webwonn 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 

Hawaiian  beet  webworm 
Imported  cabbage  worm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 
Termites 

Hawaiian  beet  webworm 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

American  cockrosch 
Melon  worm 
Southern  armyworm 
Southern  beet  webworm 

Cross- striped  cabbage  worm 
Hawaiian' beet  webworm 
Melon  worm 
Southern  armyworm 

Cross- striped  cabbage  worm 

Southern  armyworm 


Cross- striped  cabbage  won 
Hawaiian  beet  webworm 
Velon  worm 
Southern  armyworm 

Colorado  potato  beetle 
Cross- striped  cabbage  worm 
Melon  worm 
Southern   armyworm 


alpha, del ta-Diphenylcarbohydra-   Colorado  potato   beetle 


zide 

(CCHCNHNH)    CO 
b  5  2 


LIBRARY 
STATE  PLANT  BOARD 


Diamondback  moth 
Greenhouse  leaf   tier 
Hawaiian  beet  webworm 
I.'elon   worm 
Southern  armyworm 
Southern  beet  webworm 
Yellow  woolly  bear 


Fifth 
Fifth 
Fourth 
Fourth 

Fifth 

Fifth 

Fourth 

Fourth 

Fifth 

Adult 

Fifth 
Fourth 
Fourth 
Fifth 

}/k  grown 
Fourth 
Fifth 


Fifth 
Fifth 
Fourth 
Fourth 

First 
Third 

First 
Third 

Fifth 
Fifth 
Fourth 
fourth 

Fourth 
Fourth 
Fifth 
Sixth 

Fourth 

Fourth 

Four  th 

Fifth 

Fourth 

Third 

Fourth 

Sixth 


-  20  - 


Table  3.— (Continued) 


Compound 


Insect 


Staged 


alpha- Ithylbutyraldehyde  semi- 
carbazone 

(  C^-)  2CHCH IHHHCOHH 


Hawaiian  beet  webworm 
Imported  cabbage  wore 
Melon  worm 
Southern  anaywore 
Southern  beet  webworm 
Termites 


Fifth 

Fifth 

fourth 

Fourth 

Fifth 

Adult 


2-Fluoryl  phenyl  ketone 

H-Fural- S- ( o-ni  t rophenyl ) - 

8ul fur amine 

N02C6VMC(CUH30) 

2-(aMJauco-dJ*gulohepto- 
hexahydroxyhexyl ) 
benzlmidazole 
CH20H( CHOH)   CsHCgH^HH 

2-Heptanoae  semlcarbasone 
CH,(  CH2)^C(  GH  )  JSHHCOHH 


Hawaiian  beet  webwom 

Melon  wora 

Southern  beet  webwora 

Cross-striped  cabbage  wore 
Hawaiian  beet  webwora 
Melon  wore 
Southern  araywora 

Hawaiian  beet  webwora 
Melon  worn 
Southern  araywora 


Cross- striped  cabbage  wora 
Hawaiian  beet  webwora 
Melon  wora 
Southern  araywora 
Southern  beet  webwora 


Fifth 

Fourth 

Fourth 

Fifth 
Fifth 

Fourth 
Fourth 

Fifth 

Fourth 

Fourth 


Fifth 
Fifth 
Four  til 
Fourth 
Fifth 


p-Hydro  xy  ac  e  t  ophenone 
semicarbazone 
HOCgH.  C(  |KBHC0HH2)CH 


2-Hydroxybenzaldlacetophenone 
HOCgHT  CH(  CHgCOCgHj  g 


D*Iodoacetanllide 
CH-CONHC^HYI 


p-Iodoacetanilide 
CH,C0KH0gH^I 


Hawaiian  beet  webwora 
Imported  cabbage  wore 
Melon  wora 
Southern  araywora 
Southern  beet  webwora 
Termites 

American  cockroach 
Melon  wora 
Southern  araywora 
Southern  beet  webwora 

Colorado  potato  beetle 
Cross- striped  cabbage  wore 
Southern  araywora 

Colorado  potato  beetle 
Cross- striped  cabbage  wore 
Southern  araywora 


Fifth 

Fifth 

Fourth 

Fourth 

Fifth 

Adult 

3/k  grown 
Fourth 
Fifth 
Fifth 

Fourth 
Second 
Second 

Fourth 
Second 
Second 
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Table  3. — (Continued) 


Compound 


Insect 


Stager* 


Iron  salt  of  dithlocarbamic  acid 
of  morpholine 
£o(CH  CH  )   NCSSj  Fe 


Levulinic  acid  semi  car  "baz  one 
CH  C(:NNHCONH  )CH  CH  COOH 
3  222 


Mercury  salt  of  dithiocarbamic 

acid  of  morpholine 
t0(CH2CH2)2N0:SS^Hg 

3-Mftthoxy-lJ-hydroxybenzal- 
p-amlnobenzoic  acid 
CH  OC  H  (OH)CH:NC  H  COOH 
363  6U 

p-Methylacetophenone  semicarba- 

zone 

CH  CH,  C(CH  ):NNHCONH 
3  6  U        3  2 


3,  ^Methyl  enedioxybenzal- 
p-aminobenzoic  acid 
OCH  OC  H   CH:NC  H   COOH 
I    2  f  6  3  6  U 


U-Methyl-2-pentanone  semicarba- 
zone 
(CH   )    CHCH   C(CH   ):NKHCONH 
3  2         2         3  2 


Methyl  propyl  ketone   semicarba- 
zone 
CH  C(:NNHC0NH   )C  H 

3  237 


Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fou  rth 

American  cockroach 

}/k   grown 

Cro 8 s- striped  cabbage  worm 

Fifth 

Melon  worm 

fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worn 

Fourth 

Southern  armyworm 

Fourth 

American  cockroach 

}/h   grown 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

American  cockroach 

3/1+  grown 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Hawaiian  beet  webworm 

Fifth 

Imported  cabbage  worm 

Fifth 

Melon  worm 

Four  th 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 
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Ta"ble  3.—  (Continued) 


Compound 

Insect 

Stage"^ 

Moixholine  salt  of  dithiocar- 

Hawaiian  beet  webworm 

Fifth 

bamic  acid  of  morpholine 

Wei on  worm 

Fourth 

0(CH  CH  )   NC(:S)SNH  (CH  CH  )  0 

Southern  armyworm 

Fourth 

3-Nitroacenaphthene 

Colorado  potato  beetle 

Fourth 

C     H  (CH  )   NO 

Cross- striped  cabbage  worm 

Fourth 

10  5       2  2     2 

Melon  worm 

Fifth 

Southern   armyworm 

Sixth 

U- ( o-Ni  trophenylmercapto )- 

Cross- striped  cabbage  worm 

Fifth 

resorcinol 

Melon  worm 

Fourth 

MO2CAS06H3(CE>2 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Yellow  woolly  bear 

Fo\ir  th 

N-(o-Nitrophenylmercapto)- 

Cress- striped  cabbage  worm 

Fifth 

p-toluidine 

Melon  worm 

Fourth 

NO  C.H,  SNHC  JI   CH 
2  6  m-         b  k     3 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

S- ( o-Ni  trophenyl )- sulfurami ne 

Cross-striped  cabbage  worm 

Fifth 

NO  CI  SNH 
2  6  U       2 

Melon  worm 

Fourth 

Southern  armyworm 

First 

Southern  best  webworm 

Fifth 

Yellow  woolly  bear 

Fourth 

2-   Octanone   semicarbazone 

Hawaiian   beet  webworm 

Fifth 

CH   (CH   )    C(CH   ):NNHCONH 

Imported  cabbage  worm 

Fifth 

3       2  5          3                    2 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 

Termites 

Adult 

Piperidine-piperidyl  di thiocarba- 

Hawaiian  beet  webworm 

Fifth 

mate 

Melon  worm 

Fourth 

(CH     1I)C(:S)SH(C  H     N) 

5  10                   5  11 

Southern  crmyworm 

Fourth 

Piperon°l    semicarbazone 

American  cockroach 

3/*1  grown 

OCH^OCJB   CH:NNHCONH 

Cross- striped  cabbage  worm 

Fifth 

Hawaiian  beet  webworm 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworm 

Fifth 

Table  3.— (Continued) 


Compound 

Insect 

Stag*/ 

Sulfurised  nicotine 

Cross- striped  cabbage  worn 

Fifth 

Hawaiian  beet  webworn 

Tifth 

Melon  wore 

Fourth 

Southern  armyworm 

Fourth 

2,U,2« .M-Tetrabrono- 

Hawaiian  beet  webworn 

Fifth 

diphenylamine 

Melon  worn 

Fourth 

Br2C6H3HHC6H3Br2 

Southern  armywora 

Fourth 

2,U,2»  ,M-Tetrachloro- 

Hawaiian  beet  webworn 

Fifth 

diphenylanine 

Melon  worn 

Fourth 

C12C6H3HHC6H3C12 

Southern  armyworm 

Fourth 

Thianthrene 

Cro ss- striped  cabbage  worn 

Fifth 

WWI 

Hawaiian  beet  webworn 

Fifth 

Melon  worm 

Fourth 

Southern  armyworm 

Fourth 

p-Tolyl  lactamide 

Hawaiian  beet  webworn 

Fifth 

CH  CHOHCOHHC-&  CH 

3               643 

Imported  cabbage  worn 

Fifth 

Melon  worn 

Fourth 

Southern  armyworm 

Fourth 

Vanlllia  semlcarbaione 

American  cockroach 

3/U  grown 

CH-OCgH  ( OB) CH :KNHC0HE2 

Melon  worn 

Fourth 

Southern  armyworm 

Fifth 

Southern  beet  webworn 

Fifth 

Zinc  salt  of  dithiocarbamic 

Cross-striped  cabbage  worn 

Fourth 

acid  of  aorpholine 

Dianondback  moth 

Fourth 

(0(CH  CH  )  HC:S8)   Zn 

Greenhouse  leaf  tier 

Fifth 

Hawaiian  beet  webworn 

Fifth 

Inported  cabbage  worn 

Fifth 

Melon  worn 

Third 

Southern  armyworm 

Fourth 

Southern  beet  webworm 

Fifth 
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